
disadvantages of the intelligent network technology far outweigh the cost advantages for basic
service, and the economic impact of the deployment of these technologies will be to raise
total costs considerably. In the past, combinations of cost reduction and revenue growth
resulting from the introduction of new services permitted overall price declines, cushioning
the burden of cost misallocation, but that is unlikely to occur with intelligent network
services. The costs are so large, the benefits are so heavily concentrated in specialized
services and the demand for those services is so uncertain that the possibility of price
reductions is very small.

Unfonunately, state commissions have not adopted appropriate approaches to allocate the
costs of intelligent network services under their jurisdiction. The report urges regulators to
recognize that the incentives for creating the new plant are solely directed to meeting the
needs of new and premium services. Consequently, they will need to develop allocation
methods that consider the cost impacts of premium services.
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I. INTRODUCTION,
ANALYTIC FRAMEWORK, OVERVIEW

AND POLICY RECOl\1MENDATIONS I

A. Introduction

Throughout its history, the design of local exchange plant facilities has undergone
successive transformations to meet the needs of premium communication services which
utilize this plant in common with the provision of basic service.

'" The development of long distance (toll) service and its integration with local service
and the abandonment of separate local and toll networks was one such instance.

'" The evolution of message toll from manual, to operator-assisted service, to fully
automatic, customer-dialed handling was another step in the progress of telephony.

'" Today, the provision of information services over local exchange facilities and the
abandonment of separate voice, data and video networks mirrors earlier patterns of the
development of premium services.

While the historical process of this development is well known, the extent to which the
costs of this transformation were borne by basic exchange ratepayers is barely recognized.

B. Purpose and Analytic Framework

1. Purpose

The purpose of this paper is to examine the impact of the provision of premium services
on the technical design, operation, and cost of local exchange plant and implications of their
provision for local rates. It begins with historical examples to gain a better understanding of
the process of change, but the primary focus of the report is on contemporary technological
changes ongoing in the telephone network.

This paper does not offer a presc.;iption for the 'best' method of cost allocation, nor does
it seek to present an exhaustive compendium of technological change in the past century.
Rather, it seeks to address a prior and perhaps more fundamental issue. It seeks to establish
the factual basis for insisting on a careful cost causative analysis of technological change in
the first place. It does so by reviewing repeated instances of major technological changes
throughout the history of the industry in which the failure to engage in sound cost causative
analysis led to serious misallocation of costs to basic iocaJ exchange service. The issue has

IDr. Mark N. Cooper provided a major contribution to the analytic framework in this
chapter.



never been whether or not to permit technology, the question has always been who pays for
it.

This chapter first provides an analytic framework for understanding technological change
in the telecommunications industry, and then briefly applies this model to three case studies:
the integration of long distance into the local exchange network; the conversion of the local
exchange network to direct distance dialing; and the conversion of the local exchange
network to the Intelligent Network. Chapters II and III develop the model more fully. Table
1-2 provides a detailed summary of the model.

2. Analytic framework for understanding technological change

The most exacting requirements of the most exacting (premium) service are the drivers of
cost in the telecommunications network. In order to understand the impact of premium
services it is necessary to consider how the addition of premium services has interacted with
and been determined by technical, economic, and regulatory constraints.

The history of technological change in the telecommunications industry can be broken
down into five steps, which are roughly sequential (see Table I-I).

I) Problem: What functions do people or companies want the telephone network to
perform? What operational characteristics do the functions require?

2) Technical Solution: How does the system work in order to get the job done? What
are the design considerations (solutions) that drove the changes in the network?

3) Cost Implication: What capital costs does the technology require? How much does it
cost?

4) Regulatory Response: How do federal and state regulators identify costs and allocate
them for recovery in rates?

5) Price Impact: \\Tho pays? How do price trends during the period of technological
change reflect regulatory decisions?

For each of the major changes in the industry studied in this paper, all five of the above
steps are considered. Special attention is given to step 2, the technical changes necessitated
by the addition of premium services. For each major change in the telecommunications
network that is studied, the impact of the addition of new services on one or more of the key
technical building blocks of a telecommunications network is examined. These are the things
a telecommunications network has to do in order to function A technological change will

..,...



PROBLEM

t

TECHNICAL
SOLUTION

t

COST
IMPLICATION

t

REGULATORY
RESPONSE

t
PRICE IMPACT

TABLE I-I

FRAMEWORK FOR ANALYZING TECHNOLOGICAL CHANGE
IN THE TELECOMMUNICATIONS INDUSTRY

WHAT TECHNICAL PROBLEMS DOES THE PROVISION OF A
PARTICULAR SERVICE CREATE?

WHAT EQUIPl\fENT OR ORGANIZATIONAL CHANGES ARE
MADE TO OVERCOME THOSE PROBLEMS?

Network Orgamzation: Woo talks to whom and how is that connection
established?

Transffilssion: \Vhat IS ,he medium over which the communications are
sent?

Switchmg: How are messages from one subscriber to another subscriber
routed?

Signaling: How is the status of the system indicated for purposes of
controlling the flow 01' traffic?

Numbering: How are messages addressed so that they can get to their
destination?

Management of accounting: How are accounts identified and transactions
recorded for billing purposes?

HOW M1JCH DOES IT COST TO EFFECTUATE THE CHANGE
AND DEPLOY THE ,\'ECESSARY EQUIPMENT?

HOW DO REGULATORS TREAT THE INCREASED COST (OR
REVENUE) THAT FLOWS FROM THE SOLUTION?

HOW DO THE CHARGES FOR VARIOUS SERVICES REFLECT
REGULATORY DECISIONS?
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not have a significant impact on the network if it does not significantly affect one or more of
these building blocks:

'" Network Organization: The basic way a system is set up and the users of the system
interact.

'" Transmission: The medium over which the communications is sent.

'" Switching: The manner in which traffic finds its way from origin to destination.

'" Signaling: The manner in which the status of the system is indicated for purposes of
controlling the flow of traffic.

'" Numbering: The way messages are addressed so that they can get to their destination.

'" Management of accounting: Provision for svstem management to allow billing, etc

Table 1-2 summarizes the results of the model (the same table also appears in the Executive
Summary).

3. The importance of cost causation analysis

This paper is based on the premise that in order to answer the fundamental question of
regulation "who should pay?" -- one must understand how the telephone system is designed.
One must know what causes costs to be incurred and which services benefit from the
deployment of specific pieces of costly capital equipment.

This cost causative analysis is necessary for both economic and equity reasons. If costs
are not properly attributed to the services which cause them, prices will not be properly set.
If prices are not set to properly reflect costs, resources will be misallocated and income will
be transferred from the subscribers of the overpriced service to the subscribers of the under
priced service.

Thus, pricing which is not based on good cost causatlve analysis is both inefficient and
unfair. The fact that cost allocation in a complex network like the telephone system is
difficult is not an excuse to neglect cost causative analysis; it is a reason to expend even
greater effon on this crucial task.

4



TABLE 1-2

THE IMPACT OF PREMIUM SERVlC~ ON LOCAL EXCHANGE PLA1''T
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4. Conunon local exchange plant and local telephone service

To aid the analysis of cost causation, it is extremely important to emphasize the
distinction between basic local telephone service and the common local exchange plant.

* Basic local telephone service is simply voice telephone connections within a
specifically defined local service area.

* Common local exchange plant is comprised of those facilities that are physically
located within the local area, but are used to supply both the basic and the premium
services in common.

The local exchange facilities are common facilities for the different kinds of services that
are provided over them. When we say that a facility IS common, it simply means that it is
utilized by many service classifications. For example, the local loop normally consists of a
metallic wire pair which connects the subscriber to his local central office. The subscriber
originates and receives local exchange calls. intrastate message toll calls, interstate message
toll calls and various forms of data traffic. Each of these service classifications utilizes the
local loop as common plant.

The engineering design standards and the investment and expenses incurred for local
exchange plant are determined by the variety of uses to which those facilities will be put.
When exchange plant is engineered, it is done In such a way as to accommodate the most
exacting requirements of the most exacting (premium.1 services which utilize these facilities.

C. Case Studies

1. Introduction

For many years regulators have accepted telephone company arguments that local
exchange telephone service has been subsidized by revenues generated by long distance
services. The history of the development and operation of the industry indicate otherwise.
That history is characterized by four interrelated themes:

'" Basic local exchange plant is generally simple to design and relatively inexpensive to
operate and maintain. The services that can be offered over basic local exchange plant
are also relatively simple, e.g. plain old (voice) telephone service (POTS).

'" Over time, telephone companies have offered more complex. premium services such
as long distance services over local exchange faCIlities.

'" The effort to accommodate the technical requirements of the more complex, long
distance services has ImposeD numerous and frequently expensive modifications of
othe.rv;ise inexpensive local exchange facilities

6



* Rate regulators did not properly attribute the costs of those expensive modifications to
the services which demanded them. By assigning the increased cost to basic local
service, rather than to the services which caused them, they created the illusion that
local service did not pay its fair share. In fact, It was carrying a larger share of the
costs than the benefits it derived from the technological advances.

The Story of long distance cost allocation might be just a quaint vignette of ancient
history, if history did not have a troubling way of repeating itself. Today we stand on the
verge of another major effort to reconfigure the telephone network to accommodate a much
more varied mix of premium services.

Video and data services reflect fundamentally different types of service, each of which
imposes additional technical standards and costs on the local telecommunication system. For
example, data communication requires different, higher quality signals because computers
cannot filter out noise on the line that the human ear filters out in the normal auditory
process. In addition. both video and data generally require much more speed and carrying
capacity (bandwidth) than voice in order for transmission to be fully effective.

The present public switched telephone network was engineered for voice-grade services,
driven by the costs of long distance service. While the existing network structure is perfectly
satisfactory for this purpose. it is unsatisfactory for transmission of medium and high-speed
data. Hence, it is being converted from voice (analog) to digital at an accelerating rate to
accommodate the higher technical requirements of data services (Freeman, 1989 and
Crowley. 1962).

Local exchange plant will again be used as a common facility to supply local telephone
service and an increasing variety of "premium" services that impose increased costs on the
common local exchange plant. If the costs of those services are again misallocated to local
telephone service, history will repeat itself. By most estimates, the stakes are huge. In the
next several decades hundreds of billions of dollars will be spent upgrading the network from
a focus on voice uses to a focus on data and video Llses.

Appropriate allocation of these costs has become more critical because the current round
of technology deployment is fundamentally different than in prior periods. In the past,
combinations of cost reduction and demand growth could quickly cushion the burden of cost
misallocation, but that is highly unlikely in the intellIgent network. The costs are so large,
the benefits so heavily concentrated in speCIalized services and the demand for those service
so uncenain that the near to mid-term possibility of Dlice reductions is very small.

2. Integrating long distance into the local exchange network

At the very beginning of the telecommunications mdustry, local and long distance service
were delivered over separate networks. The technical problem was that sending telephone
signals over long distances was considerablv more difficult than telecommunications over



shoner local distances. As a result, two different technologies were utilized. Local service
was delivered to the home of individual subscribers over a single wire. Long distance
service was offered between telephone company central offices over two wires.

Integrating the two systems greatly improved the convenience of long distance service,
but it also imposed heavy costs on local exchange plant, since chat plant had to be upgraded
to meet the demands of long distance communications. The costs of this change were
imposed almost entirely on local customers, rather than long distance customers. The local
exchange companies and their customers were used both to absorb the costs of long distance
service and to undercut competing independent telephone companies.

The price changes over this period reflected the preferential treatment afforded to long
distance service, in spite of the high demands it placed on the network. While the price of
local service increased from the early twentieth century until World War II, long distance
rates declined steadily. Between 1900 and 1940 local rates increased by over 30 percent.
while long distance rates declined by over 60 percent (see Table II-2). The reduction in
charges for long distance rates can be attributable only in pan to the enormous improvements
tn interexchange technology that occurred over this tIme period,

3. The conversion to direct distance dialing

The image of rows of operators plugging and unplugging telephone lines to complete
calls is a classic telephone industry symbol. The interaction with the operator was
cumbersome, requiring the caller to say who he or she wanted to call and then waiting for
the operator to connect through to another operator who would ring the desired number.

Without major technological changes, however, this interaction was unavoidable because
a great deal of work was done by the operator. The manual functions performed by the
switchboard operator included trunk selection, signaling, timing and ticketing of calls.
These functions had to be supplanted by various mechanized processes for direct subscriber
interconnection to be achieved. An additional. and perhaps more interesting requirement.
was the introduction of a uniform, nationwide numbenng system.

Thus, enormous changes and improvements in the makeup and design of local exchange
plant were necessary prior to the introduction of Direct Distance Dialing (DDD). Five
requisites had to be met in order for direct distance dialing to be achieved:

* Conversion to local dial services,

* Mechanization or billing and accounting,

* Modification of the signaling system,

* Improvement in switching equipment. and
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* Development of a uniform numbering system

All of these requisites to DDD had major cost impacts. Although these were largely
improvements necessitated by long distance (toll) serVlce, the bulk of the additional costs
were borne by local exchange ratepayers. Although coun cases had led to the use of more
sophisticated cost allocation formulas by the time of (his conversion. these allocation
formulas still placed the overwhelming majority of the burden on local ratepayers.

Consistent price data is available for the period of conversion from manual to Direct
Distance Dialing. Although, expensive technical changes to implement DOD were the
critical factor driving coSts in the industry during the years 1949-1960, the price of basic
local service rose by 27 percent between 1949 and 1959, while interstate long distance (toll)
rates increased by only 6 percent and state toll rates by 13 percent.

4. The Intelligent Network

The changes necessary to achieve an Intelligent Network are even more demanding than
those involved in DOD, The current telephone network has been "optimized" for voice
service. Moving data or video IS quite another matter From the point of view of a data
network, the voice network is noisv, slow and relatively narrow.- .

The demands of data communication are fundamentallv different than the demands of
voice. Some key differences are described below

DELAY SENSITIVITY

Voice: High Sensitivity -- Silence in human conversation conveys information so that
the voice network cannot add (or remove) periods of silence.

Data: Low Sensitivity -- Most data do nOl alter In meaning if they are delayed in the
network for a few seconds; a packet containing temperature information for
the Chicago airpon will not change in meaning because of the addition or
removal of a shon delay in the network.

HOLDING TIME:

Voice: Long -- Telephone calls usually last for a relatively long time compared to the
time necessary ro set up the call. While it may take 3 to 11 seconds to set up
a telephone call. the average local call lasts for about 180 seconds (3 minutes)
and a toll call for about 300 seconds S minutes)

Data: Shon -- Most data traffic is bursty; . '::: .. the bulk of the data is transmitted in
a shon period of time, such as c;,ecking on a credit card (interactive
applications) ;\ 90-10 rule is often c: red rc demonstrate this: 90 percent of
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the data is transmitted in 10 percent of the time. Since data transmission will
tend to be very fast, long call setup time provides inefficient networks for data
service in contrast to voice transmission.

FREQUENCY

Voice: Narrow -- A 3.1 khz passband is sufficient for human voice. Increasing the
bandwidth available for the voice caB does not affect the duration of the call.

Data: Wide -- Data can use all of a channel's available bandwidth. If additional
bandwidth is made available for a data call, the duration of the call can
decrease while the speed of transmission can increase. The wider spectrum
for voice traffic with its long conversation times becomes an inefficient and
redundant use of plant. Data networks operate efficienrly at 64 khz.

The limitation of the analog network for premium services can be summarized by noting
that it takes over two minutes to send a page of facsimile over an analog network, while it
takes about 5 seconds to send it on a digital network.

Converting the telephone infrastructure from voice to data or video is a massive
undertaking. The telephone companies propose deplOyIng an Integrated Services Digital
Network (ISDN) composed of:

* Fiber optic cable.

* Digital switches.

* An entirely new signaling system (557)

The cost and complexity are commensurate with the size of the undertaking. Although it
is difficult to know precisely how much the overall cost will be, it is clear that it will be in
the hundreds of billions of dollars (Wigand, 1988)

These technologies will raise the cost of providing service. Given these large costs, only
increased revenue can hope to make the technologies a net economic benefit to the overall
network. Future revenues cannot be credibly projected, however. Independent analysts have
predicted that voice communications will continue to generate the greatest portion of ISDN
traffic (Strock, 1989, 180 and Finneran, 1991). The vast majority of users will benefit little,
but they will bear the costs unless costs are allocated appropriately.
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D. Policy Conclusion: Protect Local Exchange Customers

The current replacement of voice-grade (analog) facilities by digital switching and
transmission are analogous to the events at the tum of the century when local and long
distance were integrated. Consolidation of local exchange and long distance facilities
introduced economies of scope in the early days of the industry. But the costs of
consolidation were largely borne by local exchange ratepayers, while the benefits accrued to
the toll customers.

Policymakers are confronted by a parallel question today as the industry seeks to further
modify local exchange plant as pan of the desire to accommodate high-speed data and
broadband service classifications. POTS customers will receive few service benefits from the
development of digital facilities.

The urgency of the policy problem is underscored by the current status of the deployment
of intelligent network technologies. The telephone companies have not yet significantly
deployed SS7 and ISDN, but they are on the verge of domg so on a very large scale. The
Bell Operating Companies (BOCs) are proposing to integrate their conventional local
exchange plant digital facilities with independent high-speed data and information networks
and accelerate the deployment of these integrated facilities. The BOes and the major
interexchange carriers completed limited ISDN trials In 1990. Almost all major PBX
manufacturers that market in the United States have indicated that ISDN-compatible products
are either 2.vailable or under development.

Table 1-3 repons the number of Bell Operating Company central offices equipped for
ISDN and SS7 service and the number of equipped access lines for the years 1987 and
forecast through 1994. It is clear that midway into the 1990 decade ISDN development will
continue to be at the periphery of BOC operations. Because new services made possible by
SS7 have greater potential to enhance revenues than ISDN-based services, which have yet to
generate customer imeresL the BOCs :l3ve moved more rapidly with the installation of S57
than ISDN.
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TAULE 1-3

CENTUAL OFFICES (COs) AND LINft.S EQUIPPED Fon ISDN AND SS7
HELL OPERATING COMPANIES: 1987-1994

ISDN SS?

Centntl Offices Tclephonc Lines Ccntral Offices Telephone Lines

% % % %
Year Total ISDN ISDN Lines ISDN ISDN Total SS7 SS7 Total SS7 S57

1987 9,237 4 0.0 96,654 I 0.0 9,237 29 0.3 96,654 1,035 1.1
1988 9,348 82 0.9 99,524 43 0.0 9,348 435 4.7 9,524 10,325 10.4
/989 9,389 179 1.9 102,648 99 O. I 9,389 950 10. / 102,648 21,555 21.0
1990 tl,406 426 4 ') 105 ,844 496 0.5 9,406 2,083 22.1 105,844 36,706 34,7
1991 9,393 1,595 11.0 109,228 1,059 1.0 '),393 3,087 32.9 109,228 52,250 47.8
1992 9,373 1,764 18.8 112,4761,370 1.2 9,373 4,101 43.8 112,476 66,394 59.0
1993 9,375 1,962 20.9 115,700 1,888 1.6 9,375 4,895 52.2 115,700 78,645 68.0
1994 9,366 2,269 24.2 1i8,961 2,218 1.9 9,366 5,362 57.2 118,961 86,964 73.1

Note: 1987-88 Actual; 1989-94 Projected

SOllrce: CC DockcI89-264, Initial Suhmission, Atlachment B, Table 104, Federal Communications Commission
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Still, SS7 has developed slowly to date. At the end of 1988, only about 10 percent of the
RBOC's lines had access to the new signaling system. But, according to telephone company
projections made in 1989, growth will occur rapidly beginning in 1990. By year-end 1994,
the carriers expect that nearly three-fourths of their lines will be accessible to 557.

With costs about to be incurred, there is cenain to be a major round of debate over cost
allocation and cost causation. Regulators can greatly affect the deployment of the technology
and the impact that it has on rates for basic and premium services.

The potential benefits of ISDN and SS7 may be great, but most of these benefits will be
realized for new services, not basic service. and will not be realized until many years into
the future, if at all. Yet, to obtain these benefits, the telephone companies must undertake
substantial up-from investment in new network technology and prematurely retire existing
analog facilities. Both economic efficiency and equity dictate that the costs of new
investment should be borne by those who benefit by its application. As demonstrated in
Chapter III. it is unlikely that the cost advantages of ISDN and SS7 will outweigh their
disadvantaEes, at least until both are universal!v deplovec jecades Into the future.- .

By and large, the state regulatory commissions have not developed methods permitting the
proper allocation of the costs of intelligent network services. Some state commissions have
removed competitive services WhiCh utilize 55? and rSDN from their regulatory scope.
Approaching policy issues from the perspective of indiVIdual services is appropriate for some
policy issues, such as determining the competitlve status of various services. but it is not an
appropriate way to approach the allocation of costs aSSocIated with 5S7 and ISDN. ISDN
and 5S7 are new network concepts, not singular services. These network facilities will not
only offer the established voice, data and video servlCes available wday. but will also provide
as yet unknown future services as software develops.

The job of protecting the basic ratepayer has become Increasingly complex. But no
tenable solution is possible until regulators understand and carefully consider the problem.
The commissions should recognize that the incentlves for creating the new plant are solely
directed to meeting the needs of new and premIUm services and that basic local exchange
services should be insulated from any cost effects

Rather than attempt elaborate cost allocation schemes on a service-by-service basis,
commissions should consider allocating costs on the basis of generic service categories, such
as voice POTS, voice long distance, data and video One possible use of this method would
Involve assigning no more cost ro the basic POTS classification than can be identified as
necessary under "srand-alone" attribution, the cost of Droviding POTS alone, independent of
the provision of other services.

Another suggested solution for this issue is for the regulatory commissions to defer capital
recovery for those investments that can be attributed to future benefitted service categories.



This rate making question presents immediate cost allocation questions for services such as
intelligent network services which require the new signaling system (557).

E. Outline of the Report

The remainder of the repon is divided into two chapters. Chapter II deals with the
historical example of long distance service impacting local exchange plant. Chapter III deals
with the current round of technological innovation associated with "information age"
services. Each chapter will follow the model outlined in Table 1-1, whereby technological
change is viewed as a response to the technical requirements of new services, and regulators'
allocation of costs, and the resulting price changes, associated with technological change.

Within each chapter an effon is made to keep technical discussions to a minimum. More
technical discussion is provided in an appendix at the end of the chapter for those interested
in a greater level of technical detail.
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THE PROBLEM OF PRICING TO PROTECT CAPTIVE RATEPAYERS
IN A lVll.JLTI-PRODUCT. l\tlIXED COl\tIPETITIVE/l\tIONOPOLY ENVIRONiVIEl'Ii

A. THE IMPORTANCE OF HISTORY:
THE ECONOMIC VALUE OF THE LOCAL MONOPOLY

In choosing a cost standard, the FCC must not underestimate the impact of decades of

franchise monopoly status. As previously stated, this monopoly in local telecommunications

services has resulted in a large number of factors that prevent competitors from entering the

local telephone marker. These range from legal prohibitions. to economic obstacles, to public

policy barriers. This protected monopoly history has an immense impact on economic structures

on a gomg-forward basis

Just like the farmer who inherits the most fcr:ile land at the mouth of the delta of a river,

the local telephone companies have inherited their poslt'on The fanner reaps the windfall of

[ower cost (e. g. no need to irrigate. less neeel to fe;:i 1i~:e and lower transportation costs I as a

right of ownership The ground rents assoC:J.rec;vit); aublic utility rights of way, ho\\ever,

properly belong to the putile The FCC fiU::: 'lei J!"r,v incumbe:m to capture these g:-ound

rents as excess profits in et.e :::-msition to a multl-rr'Jucr. cC1mpeurive firm. .\Lm import.mtly,

these rents must not be ail,,',ved to confer 3 Ccq 3.d'mta~e on the incumbems. enabling them to

frustrate competition.

The IOC:.11 excham:E :cmpany serves 'TIarK::'ts \vhich cover J. much broader r:.1nge of

demand elasticities than [hl1se of any potentia] em:-am "io ~otemial entrant possesses :c, core

market with anything ne:l; the extremel:- ]cy .\ eLJ.~l:cT; of demand of residenti:.11 tele,Jhone

serVlce. to which the vas- m:lli,rirv l)f [he :nc::mbe,~(.; ';lured jomr :md common) costs can be



allocated. As a result. if permitted. the local companies can strategically allocate costs to

frustrate competition. New entrants whose incremental costs are lower for specific services

could be prevented from entering the marketplace hecause the incumbent is strategically

allocating shared costs (joint and common costS) to prevent that entry By treating the less

competitive residential sector as a core from which a disproportionately large portion of shared

costs (including loop as Congress imended) are recoveree. the company can then price its

competitive services below their total service long mn mcremental costs iTSLRlC), forestalling

emry of competitors.

B. THE POTENTIAL FOR CROSS-SlTBSIDY Al~D Ai'TTI-COMPETITfVE PRICING

1. Cross Subsidy and Other Cost Advantages

The presence of sunk costs and the failure to propedy deal with future efficiencies creates

a serious risk of ami-consumer ami-competitive prKIng The potent:al for massive cross

subsidy in the integrated telecommunications firms should not be underestimated. CFA and Cli

believe recognition of the dep(hif (he potential prc,blemsJf 2ross-mbsidy is (he key [0 enacting

pricing poiicies which will lead '0 effective local,.:cmpetrtlcn. The lccal exchange companir~s

imend co build a high capacity network which will ,.:omrnmgk hardv./are (facilities) and softwa:-e

(expertise and resources) between monopoly ane cDmpetitIve services spanning a number )f

sectors within the indus.:ry including local and long distance relephone and video at a minimuT:1

That there will be shared.2c'sts (joint and cl~'mmc'n ,-':)3(S) IS ine\itable. The expertise :0

be shared would include :-acilme' personnel :lnd ",r':"\3r:: routing traffic. billing. oper3.tions

suppon systems including trJ,ff:c manaQ:emem. Diannm~: dnd engme::::.-mg, to name just a few
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functions. Many of these managerial functions could be performed on a centralized basis.

Indeed, we have witnessed a stron!! trend in the industrY toward centralizin!! functions. Initial- ~ -
and ongoing transactions between regulated and unresulated, telco and non-telco components of

the companies will abound.

Moreover, the problem of protecting the public and competition goes far beyond the issue

of cross-subsidy. There are vast cost advantages that the franchise monopolist enjoys as a result

of adding new businesses to its core monopoly The existence of these cost advantages raises

a fundamental question of whether stockholders or ratepayers have a claim on them and how

they will impact on the competitive marketplace

If facilities have been or are being paid for bv ratepayers, then ratepayers have a daim

on them. For example. fibe:- optic trunks and IOODS now being deployed by local exchange

comparues are vastly under·utilized That excess capacity. which is being paid for by

ratepayers, will be used c, provide dial tone.. daw transmission. video and other serv;ces,

Astonishingly, some LEes have asserted that 17one;f the costs Jf fiber should be attributed to

services other than dial tone This nies m the c1CE .... f the principle that those who rear the

benefits should pay the costs

Moreover. compet:u'r' cfthe LEes do nct ha'ie ~1C~ess to such "free" facilities since lhey

lack captive ratepayers. Hence. they would immediately be placed at a compelitive

disadvantage. The FCC sure!' ,vould not ,vant to perInI[ ,wercharging of cJpcive r:.uepayers to

facilitate entrv into ocher businesses Indeed \Ve helie'it such a policy would be illegal under



the 1996 Act. 1~ Perhaps the clearest statement of this ami-competitive approach to deploying

an advanced network was made in internal BeIlSouth papers. 14 This document described how

the costs of delivering competitive services would be shifted onto telephone ratepayers by

recovering all the joint and common costs from telephcnv

This offers [1] the opponunity to cover the fixed costs of providing fibre to the
home with POTS revenue and selling CATV transport to overbuilder, entrenched
CATV operator and pay service vendor (HBO, etc.) alike at probably market
prices well in excess of incremental costs At that time, [2] profit or rate-of
rerum regulation should have evolved to price regulation either by the current set
of state and federal regulators or by the market itself [3] This means BellSouth
will be able to keep its CATV transport profits despite the relative low level of
incremental cost required to provide the service

Having become "The Guy Who Got Fiber Te' the Home First", BellSouth's
ubiquitous CATV transport will provide the' cmical mass" necessary to suppOrt
transport of the emire spectrum of BISD0: <en:ices providec by the ESPs
[Enhanced Service Providers], Given the relative low incremental cOSt of "min
ing" more of fiber's huge bandwidth ,:ap:lc ity 1:0 transport the wide variety of
BISDN services and the pem-up demand slgnalec by the McKinsey study,
BellSouth's BOCs' p[(lfi1 potential appear;

In this case. competit:ve Sel'ilCeS may cc'.errhe,r mcrememal costs. which means that

the minimum cross-subsidy pre'.emion standard fTc:l'. met but it does not adequately protect

consumers. because the'" ree.::'\ 'lone of the be:;ef;t,f th·e utilization of excess capacity for

'.vhich they are paying. It does :1ot adequate!v C'''mec cDmpemors because they are placed at

13 §254(kl, "Subsidy of Competitive Services Prohibited-A tele::ommunic:uions carrier may
not use services that are not competitive to subsidize services that are subject to competition.
The Commission. with respect co interstate services. and the States. \vith respect to intrastate
services. shall establish any necessary cost alloc::l.tlon rules, accouming safeguards. and
guidelines to ensure that sen'ices included in the definitIOn of universal service bear no more
than a re:lsonable share ('f 'he'int and commC1 n ~: ST.": f'f fac:litles used [0 provide those
serVIces.

1-l \'1emo from R, T. Bums-\ssistant Vice President (() )l'. C Baker, Senior Vice President
em "C-\TV Tr::msDort: C:ltaly" ·,'r BISDN" Bel]S\}urn Sec' ices June 1-1.. 1988. P 10



a cost disadvantage which has its origins III the monopoly franchise, not the competitive

marketplace.

In the example given above, there mayor may not technically be a cross-subsidy; the line

is difficult to draw. If the cost of the excess capacitv could have been avoided, then there is a

cross-subsidy (telephone subscribers are paying more than the least cost, stand- alone service

costs of a well-engineered network). If excess capacity could not have been avoided, due to the

fact that capital is lumpy and the excess capacity occurred in the pursuit of the least cost

technology, there may be no pure economic cross-subsidy In either case, however, the

consumers who paid for the network investmems through general rates should share in the

benefits of increased revenues that will be generated in the fonn of reduced furore rates for local

serVlCe.

2. Economic Coercion

Even if no technical cross-subsidy exists. there is still a serious problem of economic

coercion -- ratepayers receiving no benefits from economies of scale and scope. even though

they bear costs. and competirors placed at an unfair disadvantage because they have no access

to those economies. Proper cost and price analv'iis is essential :n order to prevent these

problems and get to competition.

Current cost alloc:ltors do not capture the cost. causal narore of the deploymemJf a

radically different tecr.nology Because competitive serTces and advanced functionalitie~ are

the drivers on the infonnation superhighway. these alJocators will cenainly underestimate the

share of costs that should be imputed to compemive services

Suppose that. on a ccst causative basis the cost of functionality should be split 4: 1



between competitive and utility services. For example, suppose a broadband network requires

five times as many remote distribution units as a narrowband network Suppose that the expense

allocator is only 2: 1. A competitor who must deploy four remote distribution units to deliver

broadband network service will confront the telephone company. which has anribured the cost

of only 2.5 remore units to its broadband services. The competitor will be at a disadvantage

compared to the incumbent who has shifted costs onto captive ratepayers.

As long as there are joint and common costs with some lines of business above the line

(regulated) and others below it (unregulated), there is always an incentive to put costs above the

line and profits below, panicularly in the period leading up to the setting of the price cap. In

addition. price cap regulation does nor alter this mcem!ve for services which are not subject to

the cap. It may increase its (\ver-all profits by shifting ..:ome costs to the monopoly side in order

to achieve a higher market share and higher profits in the unregulated lines of business.

Nor does the local exchange company need to recover costs shifted onto utility ratepayers

on a going-forward basis to achieve a competitive advantage If the allocation of sunk costs does

not reflect proper cost causation. the damage will h:l ve bee:l done Price caps do nO( eliminate

this incentive either. To the extent that the regulator falls to properly pull costs into the

competitive jurisdiction. the productivity perfonn,mce cf the utility operations will be artificially

depressed. Productivity adjustments will be too low and monopoly local rates will be higher

than thev should be.

Even on a going-forward basis. pnce caps dc' not adequately promote competition Jr

protect consumers where shared COStS are large Pcrentla] cost savings that result from the

integration of utility and competitive services have not been reflected in the productivity gains



in the past. To the extent that future productivity offsets do not reflect the gains uniquely

associated with additional economies of scale and scope on the integrated network, this is a

windfall to the incumbent local exchange carrier

Congress recognized the important problem of economic coercion and adopted clear

language to prevent it in Section 254(k). Basic service can bear, at most, a reasonable share of

joint and common costs.


